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(57)Abstract: 

PURPOSE: To allow expectancy of wavelength 
dependent effect for any wavelength regardless of 
the wavelength of exposure light source by 
interposing a container defining a closed space to be 
filled with a liquid between a specific planar element 
and an opposing substrate with the planar element 
being located above the container. 
CONSTITUTION: At the time of exposure, a cassette 
9 mounting a wafer and filled with immersion liquid is 
taken out of a cassette stocker 10 using a cassette 
transfer unit 1 1-1 and mounted on a cassette position 
rough detecting mechanism 11-2 to be roughly 
positioned. The cassette 9 is then handled by means 
of a hand 1 1-3 to be transferred onto a wafer chuck 

12 mounted on a wafer stage where the cassette 9 is positioned and secured in place 
while being sucked. Subsequently, the wafer is positioned precisely prior to start exposure. 
In this regard, the liquid is waved through step-and-repeat operation but fluidity of liquid in 
the cassette 9 is suppressed in a short time because of narrow gap between a second 
optical element 7 and the wafer surface and the viscosity of the liquid. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS — 

[Claim(s)] . , . , . . 

[Claim 1] In the projection aligner equipped with the projection optics which projects the pattern 
image of the original edition illuminated by lighting means to illuminate the pattern of the original 
edition maintenance means to hold a substrate, and the lighting means on the substrate held by this 
maintenance means The optical element which counters the substrate front face of projection optics 
is separated with the projection optics body. And it is the **** type projection aligner which 
considers as the plate-like component which has two front faces parallel to mutual, possesses the 
container which constitutes a closed space for being filled up with a liquid between this plate-like 
component and the substrate which counters this, and is characterized by the plate-like component 
constituting the upper part of this container. 

[Claim 21 The **** type projection aligner according to claim 1 characterized by to have a means 
move and lean a maintenance means to X, Y, theta, and a Z direction in order to make the pattern on 
the original edition agree in said projection image based on the detection result of the alignment 
measurement system which detects the horizontal physical relationship of the original edition to the 
projection image by projection optics, the focal location detection system which detects the physical 
relationship of the focal location of projection optics, and the location of the vertical direction of the 
original edition, and these detection system. 

[Claim 3] The **** type projection aligner according to claim 1 characterized by having a 
conveyance means to carry in said container on a maintenance means, and to take out. 
[Claim 4] The **** type projection aligner according to claim 3 characterized by having the means 
filled up with the liquid to said closed space on said maintenance means. 

[Claim 5] The **** type projection aligner according to claim 3 characterized by havmg a means to 
perform restoration of the liquid to said closed space in a different location from said maintenance 

^laim t 6] > The original edition is a **** type projection aligner according to claim 3 by which it is 
constituting-pars basilaris ossis occipitalis of said container characterized. 

[Claim 7] It is the **** type projection aligner according to claim 1 which the part which holds the 
original edition directly has separated the maintenance means, and this part constitutes the pars 
basilaris ossis occipitalis of said container, and is characterized by other parts of a maintenance 
means being the things holding this container. v . 
[Claim 8] The original edition is a **** type projection aligner according to claim 6 characterized by 
the removable thing from said container. . 
[Claim 9] Said container is a **** type projection aligner according to claim 1 to 8 characterized by 
having the structure which can make said closed space which it constitutes positive pressure or 
negative pressure. . . . . 

[Claim 10] The **** type projection aligner according to claim 1 to 8 characterized by said some ot 
containers consisting of low-fever expansion ingredients. 

[Claim 1 1] The **** type projection aligner according to claim 1 to 8 characterized by covering 
some outer walls of said container with the heat insulator. 

[Claim 12] Said alignment detection system is a **** type projection aligner according to claim 2 
characterized by having a reference mirror for length measurement, and for the 2nd page which 
adjoins at least among the skins of said container lying at right angles mutually, and for this 2nd 
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page being almost perpendicular to the front face of the original edition, and constituting said 

reference mirror. . . , - , . 0 

[Claim 13] Said plate-like component is a **** type projection aligner according to claim 1 to 8 
characterized by the removable thing from said container. . 
rciaim 141 Said container is a **** type projection aligner according to claim 1 to 8 characterized, 
bv having piping with the bulb for pouring in a liquid into said closed space, and discharging. 
[Claim 15] Said container is a **** type projection aligner according to claim 1 to 8 characterized 
bv having a reference mark at the time of arranging on said maintenance means. 
[Claim 16] The **** type projection aligner according to claim 1 to 8 characterized by having a 
pressure gage for detecting the pressure of said liquid with which it filled up. 
[Claim 17] The **** type projection aligner according to claim 1 to 8 characterized by having a 
means to control the pressure of said liquid with which it filled up. . 
[Claim 18] The **** type projection aligner according to claim 1 to 8 characterized by having a 
lacul pump for making into negative pressure the pressure of said liquid with which it filled up. 
[Claim 19] The **** type projection aligner according to claim 1 to 8 characterized by having a 
thermometer for measuring the temperature of said liquid with which it filled "P- 
[Claim 20] **** type projection ****** according to claim 1 to 8 characterized by having a means 
to control the temperature of said liquid with which it filled up. 

rcSm 21] **** type projection ****** according to claim 1 to 8 characterized by having the means 
which carries out the ultrasonic excitation of said liquid with which it filled up. 

[Claim 22] The **** type projection aligner according to claim 1 to 8 characterized by having a 
oump for making a liquid flow in said closed space, and making it discharge. 
[Claim 23] The **** type projection aligner according to claim 22 characterized by connecting to 
said oump the filter which makes said liquid filter. 

rClahn 241 The **** type projection aligner according to claim 1 to 8 which makes said container 
LslaTor perpendicular by this, and is characterized by performing impregnation from a lower part in 
cS has me means which makes said container aslant or perpendicular and a liquid is poured into 

[Ckim°25] Restoration of the liquid to said closed space is a **** type projection aligner according 
to claim 5 characterized by being carried out to timing unrelated to exposure^ characterized 
[Claim 26] Said container is a **** type projection aligner according to claim I to 8 ^^ctemed 
ly the ability to open and close so that a substrate may be arranged to the interior and it can take out 

fciTim ^jSaMmaintenance means is a **** type projection aligner according to claim 7 
characterized by having a duct for holding the original edition by vacuum suction, and haying the 
shXXh can be opened and closed, and which prevents that a liquid flows through this duct, 
rciaim 28] The **** type projection aligner according to claim 1 to 8 characterized by having the 
illuminance unevenness measuring instrument which measures the illuminance unevenness for 

!^W\sSd^SS'iB a **** type projection aligner according to claim 7 characterized by 
Laling fmember TTZ the criteria * the time of positioning into other parts of said maintenance 



rciaim 301 The **** type projection aligner according to claim 1 to 8 characterized by having a 
means to perform the required electrical installation and pneumatics to said container, or a vacuum- 

raairo31] The **** type projection aligner according to claim 1 to 8 characterized by having a 
means to measure the refractive index of said liquid with which it filled up. 



[Translation done.] 
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2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Kstrial Application] This invention relates to the **** type projection aligner for exposing a 
SSckXattern on substrates, such as a wafer, in semiconductor fabrication machine, and 
equipment, especially a semi-conductor production process. 

mention of the Prior Art] Detailed-ization of a semiconductor device progressed and it has 
SSS K i Hne more short wavelength from g line of a high pressure mercury vapoHampas the 

known well. 

M'ftt^K lS2^2-- the wavelength of the light source which uses lambda for 
25S££ST£i NA -™A tu^erical aperture) ofa projection lens, and kl k2Itisa muUmlter 

W$% T°he Hg^source called excimer laser with more short wavelength (KrF by 
or T. R. Corie O. S. Kmo, and US£ 5 121,256 g ™ 1 ™^ ^ amSgmtim which carries 

rsM^ ^4- s r • is made ,o move * ese 

onto a stage movable to X, Y, and a Z direction, and is exposed is indicated. 

rProblem(s) to be Solved by the Invention] However, excimer laser, an X-ray, and I the ^method of 

USP 5,121,256 The approach of placing an immersion lens near the front face of a water is 
mootlMoreover said EP 0 023 According to the approach of 231, it cannot be denied that the 
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to a container, in order to control the temperature of a liquid further, but with the configuration to 
which such a container is moved, if detailed-ization of today's semiconductor device is considered 
even if it uses a soft thing for the ingredient of piping, having a bad influence on the positioning 
accuracy of a stage will be considered enough. In addition, in order to cause a flow and outflow of a 
liquid it is difficult to put a liquid into the container with which the top face was released, and to 
carry out step-and-repeat actuation of this to carry out stage migration at high speed, and it is obliged 
to me fall of the productivity as a manufacturing installation. 

r00091 The purpose of this invention is the low cost which is not concerned with the wavelength ot 
the exposure light source used [ excimer laser / g line, i line, or ] in view of the trouble of such a 
conventional technique, but can expect the effectiveness according to each wavelength on every 
wavelength, and is to offer an aligner with high productivity, and the aligner which can employ the 
further conventional process technique efficiently. 

[Means for Solving the Problem] A lighting means to illuminate the pattern of the original editions, 
such as a reticle, in this invention in order to attain this purpose, In the projection aligner equipped 
with the projection optics which projects the pattern image of the original edition illuminated by 
maintenance means to hold substrates, such as a wafer, and the lighting means on the substrate held 
by this maintenance means The optical element which counters the substrate front face of projection 
optics is separated with the projection optics body. And it considers as the plate-like component 
which has two front faces parallel to mutual, and the container which constitutes a closed space tor 
being filled up with a liquid between this plate-like component and the substrate which counters this 
is provided, and it is characterized by the plate-like component constituting the upper part of this 

[OOnTMoreover, the alignment measurement system which usually detects the horizontal physical 
relationship of the original edition to the projection image by projection optics, The focal location 
detection system which detects the physical relationship of the focal location of projection optics, 
and the location of the vertical direction of the original edition, A maintenance means in order to 
make the pattern on the original edition agree in said projection image based on the detection result 
of these detection system And X, It has the means moved and leaned to Y, theta, and a Z direction, a 
conveyance means to carry in said container on a maintenance means, and to take out and a means 
to perform restoration of the liquid to said closed space in a different location from said said 
maintenance means or maintenance means top. ...... <. t u 

r00121 Moreover, the part which holds directly the case where the original edition constitutes the 
pars basilaris ossis occipitalis of said container, and the original edition of a maintenance means has 
dissociated, this part may constitute the pars basilaris ossis occipitalis of said container and other 
parts of a maintenance means may hold this container. In the case of which, the original edition is 
usually removable from said container. 

r00131 Furthermore, said container has the structure which can make said closed space which it 
constitutes positive pressure or negative pressure. A part consists of low-fever expansion ingredients, 
a part is covered with a heat insulator and the reference mirror for [ 2nd page ] length measurement 
of said alignment detection system which adjoins at least among skins is constituted. It has piping 
with the bulb for said plate-like component being removable, and pouring a liquid into the interior, 
and discharging. It has a member used as the criteria at the time of positioning into the reference 
mark at the time of arranging on said maintenance means, or other parts of said maintenance means, 
and it is desirable to be able to open and close so that a substrate can be taken out. 
[0014] Furthermore, the pressure gage for detecting the pressure of a liquid about said liquid with 
which it filled up, The vacuum pump for making into negative pressure the pressure of a means to 
control the pressure of a liquid, and a liquid, A means to control the thermometer for measuring the 
temperature of a liquid, and the temperature of a liquid, the means which carries out the ultrasonic 
excitation of the liquid, In case the filter and liquid which make the pump for making the liquid of a 
liquid flow in said closed space, and making it discharge and a liquid filter are poured in, it is 
desirable to have a means to make said container aslant or perpendicular and to perform 
impregnation from a lower part etc. 

[0015] Moreover, it may be made to perform restoration of the liquid to said closed space to timing 
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unrelated to exposure. Moreover, when the maintenance means constitutes the pars basilans ossis 
occipitalis of said container, it has the shutter which can be opened and closed and which prevents 
that a liquid flows through the duct for holding the original edition by vacuum suction established m 
it Moreover it has a means to perform the required electrical installation and pneumatics to said 
container, or a vacuum-free passage. Furthermore, it is desirable to have the illuminance unevenness 
measuring instrument which measures the illuminance unevenness for exposure in said container. 

[Function] It enables it to improve many faults of the conventional example simply only at making a 
small change of the projection aligner as a production facility by which current development is 
carried out by the conversion of the way of thinking of this invention constituting some objective 
lenses which constitute projection optics in the container side filled up with the liquid, and 
conveying the original edition in an exposure location with this container, or performing conveyance 
of this container, conveyance of the original edition, and restoration of a liquid in an exposure 
location, and exposing. . r 

[00171 By the above-mentioned configuration, although this invention uses the effectiveness ot 
dipping It is lambda 0 as "the effectiveness of dipping" said here. It considers as the wavelength in 
the inside of the air of exposure light, as shown in drawing 10 , the refractive index and alpha to the 
air of the liquid 23 which uses n for dipping are made into the convergence half width of a beam ot 
light, and it is NAO. If =sinalpha When it immerses, the above-mentioned resolution and the depth ot 
focus mean becoming like a degree type. 

^(Resolution) kl (lambdaO /n) /NAO (depth of focus) =**k2 (lambdaO /n) /(NAO ) 2 That is, the 
effectiveness of dipping has wavelength equivalent to using the exposure wavelength which is 1/n. 
When in other words the same projection optics of NA is designed, the depth of focus can be 
increased n times by dipping. This is effective also to the configuration of all patterns, and can still 
also be combined with the phase shift method by which current examination is earned out, 
deformation illumination, etc. In order to employ this effectiveness efficiently, the purity of a liquid, 
homogeneity, temperature, etc. need to be managed precise, and in the aligner serially exposed on 
the wafer in step-and-repeat actuation, it becomes a problem how the air bubbles which remain on 
the wafer front face at the time of carrying in to a liquid to lessen a flow and vibration of the liquid 
generated working as much as possible and a wafer are removed. 

[0019] In this invention, it has a configuration for solving many of these problems, and the 
immersion type aligner as a production machine which can employ the effectiveness of dipping 
efficiently enough is offered so that an example may also explain to a detail. Although the aligner 
which used the X-ray or the electron beam (EB) was conventionally considered to be the need by 
production of DRAM of 256Mbit - 1Gbit, the conventional stepper which makes l lme or excimer 
laser the light source can be used by this invention, and the conventional manufacture process can be 
diverted and advantageous production also in cost is performed in the manufacture process 
established technically. Furthermore, this invention also solves the problem of contamination of 
adhering on a wafer, and has an advantage, like flat-surface correction to the wafer with which 
Harness deteriorated through the process can also be performed, and advantageous equipment is 
offered in manufacture of the semiconductor device increasingly made detailed. Hereafter, the 
example of this invention is explained using a drawing. 
[0020] 

[Example] .... *u 

Example 1 drawing 1 is the typical side elevation of the **** type projection aligner concerning the 
1st example of this invention. It is beforehand contained by the cassette 9, and this equipment 
conveys and exposes the immersed wafer, as shown in this drawing. 

[0021] The illumination-light study system equipped with a shutter, a dimmer, etc. for projecting in 
these drawings on the wafer with which 1 applied the reticle for the circuit pattern on a reticle 1, and 
3 applied the sensitization agent, In order that the reticle stage for the projection optics to which 4 
carries out such projection, and 5 holding a reticle 1, and positioning to a position, and 6 may 
position a reticle 1, And it is the alignment optical system for making a reticle image agree to the 
circuit pattern already imprinted on the wafer. 7 is a lens which counters the front face of the wafer 
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of projection optics 4, and this will be called the 2nd optical element. This 2nd optical element 7 
consists of plane parallel plates, as shown in drawing 2 . This is important, when the 2nd optical 
element 7 is separated from projection optics 4 and it constitutes from a wafer stage to some 
movable cassettes 9. Moreover, in case it ****, it is important to make into a flat surface the field 
which counters the wafer 2 of the 2nd optical element 7 in order to make it neither an air space nor 
air bubbles remain in the 2nd optical element 7 front face. Moreover, as for the front face of the 
optical element 7 to immerse, and the front face of the sensitization agent on a wafer, it is desirable 
to perform the liquid used for dipping and coating with ******. Moreover, as shown in drawing 2 , 
in order to prevent the leakage of a liquid 23 between the 2nd optical element 7 and wafer 2, and 
cassette 9, the airtight of a cassette 9 is prepared in the seal 8 of a ********** sake. 
[0022] 10 is a cassette stocker which stocks a cassette 9. 11-1 to 1 1-3 is a part or the whole of the 
cassette transport device for carrying in a cassette 9 from the cassette stocker 10, and setting on a 
wafer stage, and the rough pointing device of a cassette. That is, a cassette transport device for 1 1-1 
to convey a cassette 9 and 1 1-2 are the hands for cassette 9 sending in a cassette location rough 
detection device (it is usually called the PURIARAIMENTO device) and 1 1-3. A wafer chuck for 12 
to hold the wafer with which cassette 9 pars basilaris ossis occipitalis was equipped the whole 
cassette, An X-Y stage for 13 to position the wafer included in a cassette 9 to a position, 14 is 
arranged on X-Y stage 13. The amendment function of the theta-position of a wafer, The jogging 
stage which has a tilt function for amending the adjustment function of Z location, and the 
inclination of a wafer, A laser interferometer for 15 to measure a stage location and 16 are the 
reference mirrors for being attached in the top face of the jogging stage 14 in X and the direction of 
Y (the direction of Y being un-illustrating), and reflecting the light of a laser interferometer 15. 
[0023] The heat insulator 17 for intercepting heat conduction with the exterior and maintaining 
temperature is formed in the perimeter of a cassette 9. If a heat insulator 17 constitutes cassette 9 the 
very thing from an ingredient with adiabatic efficiency, for example, an engineering ceramic, it is 
unnecessary. Furthermore, if the quality of the material of a cassette 9 is used for a low- fever 
expansive additive, for example, a zero joule, super Invar (all are trade names), etc. and the reference 
mirror 16 of a laser interferometer 15 is constituted on the side face, improvement in measurement 
precision is also expectable. Since a wafer front face becomes is hard to imprint even if dust adheres 
to the front face of the 2nd optical element 7 furthermore attached in the location which is the top 
face of a cassette 9 and is distant from a wafer front face in this case, in manufacture of the 
semiconductor device which can also solve problems, such as dust which adheres to a front face at 
the time of conveyance of a wafer, and contamination, and is increasingly made detailed, it is 
advantageous. 

[0024] The cassette 9 which equipped with the wafer 2 which has applied the sensitization agent 
beforehand first as shown in drawing 2 on the occasion of exposure, and filled the interior with the 
liquid 23 for dipping is picked out from the cassette stocker 10 using the cassette transport device 
11-1. After carrying and rough-positioning in the cassette location rough detection device 1 1-2, a 
cassette 9 is handled by the hand 11-3, and it moves onto the wafer chuck 12 on a wafer stage, and 
adsorption immobilization is positioned and carried out. Next, like the aligner of the usual wafer, 
after carrying out precision positioning (alignment, focus, etc.) of a wafer 2, it exposes. Although a 
flow of a liquid 23 occurs by step-and-repeat actuation at this time, spacing of the 2nd optical 
element 7 and the front face of a wafer 2 is several mm to about dozens of mm, and a flow of the 
liquid 23 in a cassette 9 disappears from a liquid 23 having viscosity comparatively for a short time. 
Since the periphery of a cassette 9 is covered with the heat insulator, time amount extent which 
processes one wafer can maintain constant temperature, and does not usually have to carry out 
temperature control. If exposure of the whole surface of a wafer 2 is completed, by the taking-out 
hand 11-4, the cassette 9 on the wafer chuck 12 will be handled, and it will contain to the cassette 
stocker 10 of another side. 

[0025] Drawing 2 is the typical sectional view showing the cassette immersion processor for fixing 
to the cassette 9 which made the cassette 9 interior negative pressure, equipped the cassette 9 with 
the wafer 2, and filled the interior with the liquid 23 for dipping. Moreover, drawing 3 is a sectional 
view in the case of making the cassette 9 interior into positive pressure, and fixing a wafer 2 to a 
cassette 9. It is also possible to put such equipment side by side to said projection aligner, and to 
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process a wafer. 

[0026] As this cassette immersion processor is shown in drawing 2 While controlling the amount of 
the thermometer 1 8 which measures the temperature of a liquid 23, the temperature controller 19 
which adjusts the temperature of a liquid 23 based on this output, and a liquid 23 While making into 
homogeneity the filter 21 for filtering the impurity in the circulating pump 20 equipped also with the 
function to control the pressure of the function to circulate the liquid 23 by which temperature 
control was carried out, and a liquid 23, and a liquid 23, and a liquid 23 The interior of the ultrasonic 
excitation equipment 22 installed in wafer 2 front face or the front face of the 2nd optical element 7 
in order to prevent air bubbles adhering, and a cassette 9 is made into negative pressure, the metallic 
ornaments 26 for fixing the bulb 25-1 connected to the vacuum pump 24 for removing the air 
bubbles in a liquid 23, and the vacuum pump 24, the bulb 25-2 connected to the pipe line of a liquid 
23 and 25-3, and the 2nd optical element 7 — and It has the pressure gage 27 for measuring the 
internal pressure of a cassette 9. 

[0027] Drawing 4 is the mimetic diagram showing the conveyance means used for this cassette **** 
processor. In drawing 4 , 28 takes out a wafer stocker and 29 takes out a wafer from the wafer 
stocker 28. The cassette taking-out hand for the wafer carrying-in hand for sending to the wafer 
rough pointing device 30 and 31 picking out a cassette 9 from the cassette stocker 10, and moving to 
a position, The cassette station possessing the wafer chuck which 32 fixes a cassette 9 and fixes the 
cassette chuck and wafer 2 for connecting various kinds of piping, sensors, etc. to a cassette 9 
automatically, A device for 33 to lean the cassette station 32 and 34 are the wafer migration hands 
for moving the positioned wafer 2 onto the wafer chuck 112. 

[0028] Drawing 5 is the mimetic diagram showing the configuration for performing after treatment 
of the cassette 9 which exposure processing ended. The hand for a cassette taking-out hand for the 
after-treatment station which has the device in which the liquid 23 in the cassette 9 by which 
exposure processing ended 36 is taken out in this drawing, and 35 moving the cassette 9 which ended 
exposure to the after-treatment station 36, and 38 picking out a wafer 2 from a cassette 9, and 
conveying to the wafer stocker 28, and 39 are the hands for containing the cassette 9 which became 
empty to the cassette stocker 10. 

[0029] On the occasion of **** processing, as shown in drawing 4 , the wafer 2 which applied the 
sensitization agent is first picked out from the wafer stocker 28 by the wafer carrying-in hand 29, it 
puts on the wafer rough pointing device 30, and rough positioning of a wafer 2 is performed. The 
wafer 2 which this positioned is positioned on the wafer chuck on the cassette station 32 by the wafer 
migration hand 34, and vacuum adsorption is carried out. Next, from the cassette stocker 10, an 
empty cassette is taken out by the cassette taking-out hand 31, and it sets to the wafer chuck 1 12 on 
the cassette station 32. In this condition, various kinds of piping and various kinds of sensors are 
combined with a cassette 9 through wafer chuck 112 grade. By this, a wafer 2 will also be positioned 
by the pars basilaris ossis occipitalis of a cassette 9. Next, a device 33 is operated, and a cassette 9 is 
leaned aslant the whole cassette station 32, or it stands perpendicularly. And if a circulating pump 20 
is operated, a liquid 23 is sent in in a cassette 9 and volume turns into a fixed amount, a circulating 
pump 20 will be stopped. 

[0030] At this time, since air may remain in the upper part in the wafer cassette 9 slightly, the 
vacuum pump 24 is connected to that part, this is operated, and the air currently mixed into a liquid 
23 is removed. If the small air bubbles which ultrasonic excitation equipment 22 was operated and 
adhered to wall [ of a cassette 9 ] and wafer 2 front face at this time are removed, a liquid 23 can be 
made more into homogeneity in a short time. If the air in a cassette 9 is removed, the bulb 25-1 for 
vacuum pumps built into the cassette 9 is closed, a circulating pump 20 is operated again, a liquid 23 
is filled in a cassette 9, and small reduced pressure will be carried out, measuring internal pressure 
with a pressure gage 27. About 0.99 to 0.80 times of atmospheric pressure are enough as the amount 
of reduced pressure for fixing this wafer 2 to cassette 9 pars basilaris ossis occipitalis. When internal 
pressure becomes a predetermined pressure, a circulating pump 20 is stopped and the bulb 25-2 built 
into each piping in a cassette 9 and 25-3 are closed. In this condition, the cassette station 32 is 
returned horizontally, and the cassette 9 which dipping completed is contained to the cassette stocker 
1 0 by the cassette conveyance hand 3 1 . 

[0031] The above actuation is repeated successively and a wafer 2 is set to an immersion condition. 
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When building this equipment into the aligner of drawing 1 , the immersed cassette 9 may be directly 
conveyed by the wafer chuck 12 on a wafer stage by the cassette feed hand 1 1-3. If it is made such a 
configuration, the cassette transport device 11-1 of drawing 1 and the cassette location rough 
detection device 11-2 can be replaced at the cassette conveyance hand 31 and the cassette station 32, 
respectively. 

[0032] Moreover, after recovery of the cassette which ended exposure uses the cassette taking-out 
hand 35, puts it on the after-treatment station 36 instead of the taking-out hand 11-4 of drawin g 1 
and removes a liquid 23 by the taking-out device of a liquid, it opens a cassette 9 by the hand 38, 
takes out a wafer 2, and contains it to the wafer stocker 28. An empty cassette is contained to the 
cassette stocker 10 by the hand 39. 

[0033] In addition, the aligner of drawing 1 of the equipment of this drawing 2 - drawing 5 is 
possible also for constituting as independent independent equipment. Moreover, in case a liquid 23 is 
made to flow into a cassette 9, a cassette 9 is stood aslant or perpendicularly and it is made a 
configuration which fills a liquid from a lower part, and while a device to which air bubbles do not 
remain inside is made, since ultrasonic excitation equipment 22, vacuum pump equipment 24, etc. 
are used, the residual of air bubbles is more effectively prevented for the purpose of the cellular 
removal in a liquid here. Moreover, after taking out a wafer 2 from a cassette 9 on the after-treatment 
station 36, it is also possible to dry a wafer 2 through the equipment 40 which performs an air blow. 
[0034] Example 2 drawing 6 is the sectional view showing the cassette chuck part of the **** type 
projection aligner concerning the 2nd example of this invention. With this equipment, the wafer 
chuck 601 is formed in the cassette 9, and it has the cassette chuck 612 for positioning a cassette 9 
by vacuum adsorption and fixing instead of the wafer chuck 12 in the equipment of drawing 1 on the 
jogging stage 14 ( drawing 1 ). In this case, a cassette 9 has the breaker style 63 1 for taking a wafer 2 
in and out, and, thereby, has composition with the 2nd removable optical element 7. Moreover, the 
gage pin 617 for positioning a cassette 9 by the cassette chuck 612 is embedded at three places. The 
configuration of other parts is the same as that of the case of the equipment of drawing 1 , and is 
similarly performed using the cassette 9 which has also ****(ed) exposure beforehand. 
[0035] Example 3 drawing 7 is the sectional view showing the cassette chuck part of the **** type 
projection aligner concerning the 3rd example of this invention. With this equipment, the base of a 
cassette 9 constitutes the wafer chuck 601, and the wafer chuck 601 can dissociate now with cassette 
9 body. Receipts and payments of a wafer 2 are possible by this separation. Other configurations are 
the same as that of the case of drawing 6 . 

[0036] Example 4 drawing 8 is the sectional view showing the cassette chuck part of the **** type 
projection aligner concerning the 4th example of this invention. With this equipment, after 
conveying a cassette 9 and fixing on the cassette chuck 612, **** is performed. An oil-level gage for 
801 to measure the height of the liquid 23 in a cassette 9 in drawing 8 , A connector for a measuring 
instrument for 803 to measure the refractive index of a liquid 23 and 805 to combine a cassette 9 and 
the cassette chuck 612 electrically, While the bulb by which 807 was connected to the vacuum pump 
24, and 601 constitute the base of a cassette 9, it is a breaker style for a disengageable wafer chuck 
and 631 separating the wafer chuck 601 from cassette 9 body, and taking a wafer 2 in and out. In 
addition, the same part as the element in other drawings has attached the same sign. 
[0037] In this configuration, a cassette 9 is conveyed on the cassette chuck 612 like the case of an 
example 1, and carries out positioning immobilization by vacuum adsorption. If a cassette 9 and the 
cassette chuck 612 join together by this, since the pipe line from said various sensors, vacuum pump 
equipment 24, or circulating-pump 20 grade will be automatically connected to coincidence, the 
liquid 23 for **** controlled by the temperature controller 19 by constant temperature is sent in 
through a filter 21 in a cassette 9 with a circulating pump 20. Since the oil-level gage 801 detects this 
for a liquid 23 as specified quantity delivery ****, a pump 20 is suspended based on this. 
[0038] Next, the vacuum pump 24 connected near the cassette 9 upper part is operated, and the air 
bubbles in a liquid 23 are removed. It can come, simultaneously ultrasonic excitation equipment 22 
is operated, and the air bubbles in a liquid 23, the air bubbles adhering to wafer 2 front face, and the 
air bubbles adhering to the 2nd optical element 7 front face are also removed. The effectiveness 
made into homogeneity also has liquid 23 the very thing, this ultrasonic excitation has the small 
amplitude of vibration, and since the frequency is high, it does not influence positioning or exposure 
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[0039] If it finishes removing air bubbles, while suspending a vacuum pump 24 and closing a bulb 
807 pressurization and a circulating pump 20 are operated and the pressunzation of a liquid 23 is 
begun If it detects that the pressure gage 27 became a predetermined pressure by this, when 
continuous monitoring of the temperature of a liquid 23 is started and it separates from 
predetermined temperature with a thermometer 18, pressurization and a circulating pump 20 will be 
operated again, and the liquid 23 of constant temperature will be circulated. At this fame, a flow ot a 
liquid 23 takes place by circulation of a liquid 23, and the homogeneity of a liquid 23 collapses. 
Therefore, measurement homogeneous by the refractometer 803 is performed, and after checking 
homogeneity, it exposes. 

r00401 What is necessary is a time delay's being taken after step migration for every shot, or 
measuring a flow condition by the refractometer 803, and making it just make a sequence continue, 
in order to prevent the effect of a flow of the liquid 23 by step-and-repeat actuation although 
exposure is performed like ****, when a flow stops. Moreover, it is possible to also make the flat- 
surface correction capacity of the wafer 2 on the wafer chuck 601 increase with the pressure of the 

raoSSlAfterafte exposure termination operates a circulating pump 20, discharges the liquid 23 of 
the cassette 9 interior and closes the shutter in the wafer chuck 601, it ends exposure processmg of 
one wafer by containing a cassette 9 to the wafer stocker 10 like****. 
r00421 Example 5 drawing 9 is the mimetic diagram showing the configuration for adding a 
processor to an aligner concerning the 5th example of this invention. This configuration is applied 
when using a wafer chuck built-in cassette as shown in drawing 6 or drawing 7 . Differing from the 
thing of drawing 4 is equipped with the cassette chuck 903 instead of the wafer chuck 112 using the 
cassette hand 901 which also has the breaker style of a cassette 9 instead of the cassette hand 31, and 
a hand 34 is the point of being constituted so that a wafer may be put in in the cassette 9 on the 

cassette chuck 903. . _ . . , , . 

[0043] In this configuration, in order to perform ****, first, the empty cassette 9 is picked [out from 
the cassette stocker 10 by the cassette hand 901, and it sets on the cassette chuck 903 . In this 
condition, various piping and various sensors are similarly combined with drawing 8 having 
explained. It can come, simultaneously the cassette breaker style of the cassette hand 901 opens a 
cassette 9 the wafer 2 which applied the sensitization agent is picked out from the wafer stocker 28 
by the hand 29, it carries on the wafer rough positioning device 30, and rough positioning is 
performed. The rough-positioned wafer 2 is positioned on the wafer chuck in a cassette 9 by the hand 
34 and vacuum adsorption is carried out. Next, after closing and locking a cassette 9 by the cassette 
hand 901 a cassette 9 is leaned aslant the whole cassette station 32, or it stands perpendicularly. 
Next like **** a liquid 23 is sent in in a cassette 9, and air in a liquid 23 is removed and it 
pressurizes. If a predetermined pressure is reached, the bulb of each piping which suspends a 
dreuMing pump and has been incorporated in the cassette 9 will be closed. And the cassette station 
32 is returned horizontally and the cassette 9 which **** completed is contained to the cassette 
stocker 10 by the cassette hand 901. 

[0044] As drawing 4 explained also in this case, it is incorporate into the aligner of drawing 1 . 
Moreover, after treatment after exposure can be performed like explanation by drawing 5 . 

[Effect of the Invention] It is the low cost which is not concerned with the wavelength of the 
exposure light source which can introduce an operation of**** very easily to the conventional 
aligner according to this invention as explained above, therefore is used [ excimer laser / g line, i 
line orl but can expect me effectiveness of the improvement in resolution according to each 
wavelength, and improvement in the depth of focus on every wavelength, and an aligner with high 
productivity and the aligner which can employ the further conventional process technique efficiently 
can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 
[Drawing 11 It is the typical side elevation of the **** type projection aligner concerning the 1st 
example of this invention. . 

[Drawing 21 It is the typical sectional view showing the cassette immersion processor which can be 
applied to the equipment of drawin g 1 . 

[Drawing 31 It is the sectional view showing other cassettes used with the equipment of drawin g 1 . 
[Drawing 41 It is the mimetic diagram showing the conveyance means used for the **** processor of 

[Drawing 51 It is the mimetic diagram showing the configuration for performing after treatment of 
the cassette which exposure processing ended in the equipment of drawing 1 . 
[Drawing 61 It is the sectional view showing the cassette chuck part of the **** type projection 
aligner concerning the 2nd example of this invention. 

[Drawing 71 It is the sectional view showing the cassette chuck part of the **** type projection 
aligner concerning the 3rd example of this invention. 

[Drawing 81 It is the sectional view showing the cassette chuck part of the **** type projection 
aligner concerning the 4th example of this invention. 

[Drawing 91 It is the mimetic diagram showing the configuration for adding a **** processor to an 
aligner concerning the 5th example of this invention. 

[Drawing 101 It is a mimetic diagram for explaining the effectiveness of dipping. 
[Description of Notations] 

A reticle 3:illumination-light study system, 4:projection optics, 5 : 1: A reticle stage, 6: Alignment 
optical system, 7:optical element, 8:seal, 9 : A cassette, 10: A cassette stocker, a 1 l-l:cassette 
transport device, 1 1-2 : A cassette location rough detection device, 1 1-3 : A hand, a 1 l-4:taking-out 
hand, 12:wafer chuck, 13 : An X-Y stage, 14:jogging stage, 15:laser interferometer, 16: reference 
mirror, 17 : A heat insulator, 18 thermometer, 19:thermometer controller, 20: circulating pump, 21 : 
A filter 22:supersonic-wave excitation equipment, 23:liquid, 24:vacuum pump, 25,807 : A bulb, 
26:metallic ornaments, 27:pressure gage, 28 wafer stocker, 29: 31 A wafer carrying-in hand, a 
30-wafer rough pointing device, 35 : A cassette taking-out hand, 32: A cassette station, 33:device, 
34 • A wafer migration hand, 36: A processing station, 38:hand, a 601:wafer chuck, 61 2,903 xassette 
chuck, a 631:breaker style, a 801:oil-level gage, the 803:refractometer, a 805:connector, 901: 
Cassette hand. 
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[Drawing 21 
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[Drawing 51 
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[Drawing 6] 
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[0 0 2 5] 1211 *ir y h 9 rtlFPSrAffil- IT ^ 
2 S:*ir * b 9 ^IS» brt«SJS:«»Ofc*OiRff 2 3 

3S«JtS:*-*-«SCW*WfffiH'Cfc5. B3lt * 

ir>y h 9rtSBSrBEEJcUT, 2 S:*-fe y Y 9 Hi 

40 fc^5o 

[0 0 2 6] ro*ir>> 0 2 tc^i" 

i^jc, «#2 3<oa«S:JB3e-r5ffl«tH 8. rcoai 
*HS#»#2 3(O^^SiSi-5ta«^^ Fn-7 1 
9, ft#2 3©*t«»i-5i:itH!a«S9»**tfc« 

^2 3&mmzitzmm&£x*mft2 3offM^^ 

n-yui-6«|gt{f *fc««#>^2 0. mi£2 3tp<D 
^1&m&%mirZ>tctb<D'7j/l>? 2 1 . fK^2 3S:i^a 

1 1 1 k v*-'^ 2 2 (Dit^m^- 7 <omm 

50 iSfi 2 2. *±iyh9 <Dft&&&EE\Z LT?g^ 2 3 $*<D 
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i:8«5tifc^/^2 5-u iKffc2 3£>IE«*U:»fifc 
Sttfc^VU^2 5-2*S«fctf2 5- 3, ^2<D3t^*^ 
7 ^Kt^)/:WM2 6 , *tyh9(Oft 
J££ai]£-r5^i60I£^f+2 7&iSmX-Z>o 
[0 0 2 7] B4ii:^ts/ b*flMB ! «3filtfcffli' % & 

8li?^hy*» 2 9fi*:*'v* by* 2 8d»fe2 

r^oi^aSA^^K, 3 ll±*"fey b* b y* 1 0**fc* 10 

-fey b 9fcftomurW3fe©fitw-#iii-*"Sfc*«>*"fe 

yb*8fcti'^b\ 3 2l^t7h9Jr@f U #1<^E 
Vfcitf-fe:/**^*:*** b 9 ^SlftttU:»*c1-5fc 
#><7);*7-fey b^ -x^*5Jtt5l>3i^2 SrHJfei"*^^^ 

^F^r-'>3V3 2S:IltSfc^S«, 3 4littl 
Sta?>Lfc»>^^2 Sr^^^-y y^ l l 2_kfc^S!rt"5 

[0 0 2 8] HI 5 tt:R3BQfJSaSj&T Lfc*-fe y b 9 

3 6*iB**0fa^JlTbfc*"fey b 9rt<^ffiff2 3 

fc»ffl1-6««fr#i-5«i6a^^— ^ 3 5ll« 
3tS:^TLfc*"fe5/ b 9*ftM^f-v'a > 3 6 
iWSfc*<0*-fey b«5tU^>- K> 3 8tt^^^2Sr* 
•fey b 9*>b%9 ttiU f)^^h^^2 8[:Mt^ 
fz£>(D^ V b\ -t It 3 9 te^C/^ofc^ir y b 9 
■fey b* by* 1 0tCiR*i-t"5fc«>(O^V K-CfcS. 
[0 0 2 9]MM«tm 0 4l^ti 

^ixlc«ti9fl[«*»Lfc^3i^2Sr. ^/^yK 
3 4"C*-fey b^x— ^3 2±0?x/Nf iry^± 

Wilft^u *-feyb*by* 

1 O^b. **fes> bMStH^^ K3 1 -C£<D*-fey b£r& 
*ty h^f-Vgy3 2±W^f 

1 1 2tci?y ht^ c frmmi^t, 
<Z>-fevU-«r, ^f^'^ 1 1 2#«r^LT*-fey b 
9lc3££"t£ 0 ^*U-J: 9, *3L^2 fc**fey b 9C0JS 
S5^{fi[|tSt»*ix5ri:»cft5. 2kl-. ««3 3£»>f£ 40 
SitrC ^Jt 5/ h 9 h^f->3 y 3 2 ^ i» 

2 0£»f££ii:i£#2 3£r*1ry b 9rtlc2S03£3K 
[0 0 3 0] ^(O^, »?x/^^7b9^J:Si-*i 

^2 4*ffitt$JxT*5 0, rtb^^Hj^^T, |Rflc2 
mmmW2 2S:f^»* J frT*-fey b 9 0 1*111*5 <fcl/#^ 
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If, i!3Sl$61l:fS*2 3£*&— tC"T5r t^t*l5 0 
i;t^h9^S^t6i, *-feyb9*^»^ii 

>-:/2 0&Stfl*f££-ti-t\ ffif£2 3S:*ty b 9i*9i£ 

5 o -co, ">^/N2$r*iry b 9J£$i5^@*-t*5fcibc^ 
*»E<D0. 9 9-0. 8 OfflFStf-C+Sfr-C 

0£#Ji:£-ti\ *"fey b 9rt<D£*<^K«fc»*i&Ay-C 
fe-6^VU^2 5- 2*5<fcT*2 5-3SrEflCSo ^<Z)#cfS 
T% #-fey b^^ — >a ^3 2 Sr^KW^S U 
TLfc*-fey b 9*r*iry b*S^»-K3 IT?* -fey b 
* b y* 1 0lciR*fli"So 

[0 0 3 1] Kl^lMI^^iSt, $^2%:m 
SttttKi-fey b^-t-^o ^^t^il^I*iII3 
*iitf»^tt, »»*ixfc*-fey b9Sr*-fey b36ii* 
/n> K 1 1 - 3T^^r-^^^t y ^ 1 

2^B:g^«3^ urt>ftv\ *oi54*^t5t, m 

1 <D#-fe y b«^S 11-1 & <fctf *ir y hfiSa^ 
ffl«* 1 1 - 2 I*. -^tVetU *"fe y b*i£^ V K 3 1 
£#-fey b^^ — V3 2tf#fti5:H^ 

[0 0 3 2] aT3tS:»TLfc*-fey b^>li]JRli. 

ni^isa^^Ki i-4«>ft*>0K % **feyb«eta^ 

yK3 5S:«fflU ^S^r-v/3y3 6i:t^ ifc 
*(7>«m««T*JKflc 2 3t»*Lfc«^ ^K3 8t? 
#-fey b9*rBfltf\ 2 £rK 0 titj U ^^h^ 

*2 8^iR|fti-5o £<£>*-feyH2, /^K3 9t*"fe 
y b* by* 1 0tCiR^i-5o 

[0033] #*5. r<oi2 2-ia5^iSfitt, micnm 
«r«-c*>5p ^rr-^. W23^t^h9i; 

gSA^^5iSt-. *-feyb9S:»^ tU<ttSlff^S£ 

R^y/if 2 4*if^fflv^e>^^-cv^Sfc^^), i^^J 
a >3 6±T**-fey b 9^fe^^^2Sr«6aufc»»c. 

[0 0 3 4] 

m 6 n**w«>* 2 o**«^«5*K«a;is:ie«*«« 

o^-fey b^-y y^«55>S:*"t"WrffiS"CS>So ^^^S 
"CIS. *-fey b 9rt^9^^-V y ^ 6 0 1 ^ISttbtU 
»^r-^l4 (El) ±CliBl©81t 
^It^^ft^^n^!)^ *-feyb9Sr/< 

h^7ni2^f^o r<0»&. *-feyb9tt. 
i>aiyN2S:tHUAixi-5fc»<oBHBB««6 3 1 $:WU 
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- tie. ± *) m 2 <D±^m* 7 tfmfsmmtemtit. t^^x 

1o^y h^-r yt 6 1 h 9 

[0 0 3 5] H%ffj3 

in 7 (i*^p^cD^ 3 (DnMm^&zmm^&mmitmm 

-0«\ :7 h 9 OJg®^ r)x^f t 7^601 £Hfj& 10 

[0 0 3 6] ^m&l4 

*±y h^-Y ^/^ 6 1 2±.\C*~tey h 9£r$8^L 

H^ur^^>^g^^>tL6 0 ni8(cjov>r, so m 
— >\ 8 o 3am&2 3 cDmvTm&m7£^-z>t^fr(Dm\7£ 

8 0 5lWty h9tX;ty h^t^^6 1 2Srt 

4^g^$n/c>'^u7', 6 o i &x±y h 9<Dm.m^m 

^yt, 6 3 1 li^x/Nf-^ > 7 ^ 6 0 1 ^SLT -^x 

[0 0 3 7] rco«fig{CjoVNT. ^7-tr^h9f^^Jl 
c7)^^:P1^CLT^ir y hft^61 2 J^flgiS 30 

ctoT^ir^/ h 9 h^^r ^612 ^i^f 

(DX\ «^>fP-7 1 9-e— ^^^SJ^l^^fcffi 
tlffl<7>7£ffc2 3 ^mm^^^2 0\z£oXlJ-tey h 9rt 
^^^/W^ 2 1 ^r^UT^^^tfo Sff2 3»Sij| 
^oAfr^ ffiffiy-^8 0 l^rtt^r^*ai-50T% ^ 
H^S#tK>'^ p 2 0 S:^Jhi-^ 0 

[0 0 3 8] #ir y h 9±g|535^^jS^UTfc5 40 

*£#^2 4£:l^£i4\ 3^0^§r^*i- 
3 0 rfr^lip^ S#^iD^$?S2 2^t6f^$^:T, 
fg^2 3^^?a. ^^^2^®^«Lfcmfa, *5<fc 

^2O3t^T-7^®^^ufc^fat^-r^> 0 r 

X$o V) > tif&o®!@^/h£<, jl&^Bfcv^c&tc. £ 
[0 0 3 9] ^?&£|&^U&;fr££, ^/K^2 4^ 

ffitu '</k/8 o 7 £W est • mmx 

>^2 0£8lf££i*\ tt*2 3 0UPJE*tt«>S. rftfc 50 
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:/2 0 Sr»ifE£i*\ — 3tffl«OiSft:2 3Sra«$i*:S 0 

ffiff 2 3O««^J:0fK(*2 3 0«t»^je^l 
9. «#2 3 0*H-tt3ft5Jft*t6. Lfc^oT, ®#t«J 

[0 0 4 0] BJtfiJij*tra«(cLTtf *"ryZ? 
• r> K • ]) fcT— h»f£t;:J:5«#2 3<D$iW}<D&W& 

J:5te-t*ttffiv\ JPEELfc»#2 3©flE*ldJ: 

oXVzl^?-^ y? 6 0 l±<D*^^2<D¥ffi«:iE«g;*3 

[0 0 4 1] «3fe»T«M\ ®il^V^2 0£»{t£ 

#-fe;y h 9Sr£^/>;* by* 1 0 ^iRSWS £ £ K«fc 
[0 0 4 2] Ht6W5 

mteZ><Dte^ >?7-ir y K3 1 (Ditto*) IZX-ty b 9 

0)BBI!«*S:fctt5*-fey f^v K9 0 1 tfflv\ ^ 
1 1 2Wft^!?lC > ^ir^ 9 0 

3Sr<l^, K3 4ii^7^/^^^i^^ b^-^ ^/^ 9 0 

3 _bO#ir y h 9 rtMAftS J: 5 lc«fiR*ixTV^S i: 
?MX~$>Z 0 

[0 0 4 3] r<D«^g^V>T. ^@^9{Cfi N * 
fx yfriry b^ h y* 1 0^fe*-fey h^^V K9 0 1 X 
&<DJj±y b 9£rH9aiU ^ir7hft^^ 9 0 3_b 

5/ hAyK9 o KD$±y bmmmmic£*)2>±y h9 

Srgg#. hy^2 8^b«5**I*:S*bfc^^ 

^2^y K2 9T^«9UJb, ^^^>ftffi«»t»«lfl|3 

^2t/^ K3 4-C#-t?s/ h 9\^<D^^y^-y y^ _t[C 

lT*ty H9SrH^ oy^LTH, *tyh9S: 
*±y Mf-> 3 y3 2 ri^»tC«^*>SVMiSil: 
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U i&i§;<F>$E.7Ltz2>±y h 9 K9 O 1 

-C^;-lr y hxbyti 1 0 izi&tfii-Z, 
[0 0 4 4] ^©^t, H4-C|ftWLfc«>i:raatfcL 

[0 0 4 5] 

[l21Ei©fi!j»^tftK] 

[Hi] *»W<o!Bi«>*J6«!lfc{iR5fS«S:ft|gJt3t 

[m 2 ] ni<D^g(^jgfflt#s*-tr-y hm&temm 

[14] H2 0»ft&9£1K(cffl^t>*i£tti£^£l:« 

[us] laiosis^fev^ff^AQ-a^Tufc^-fe 
[in 6] *&m<om 2 (ommmcm 
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[17] *IBna$3<o?tffiffl£fli$ffift3;&:jgB3fe 
[0 8] *XH<D$4 0?gJi!M£ttSffift£rafgB% 

[0 9] *»w«>as5«5ititt«ic«5, jsa^siia 

Sr«**«lc{<tiB-r5fcA«)«*S:*-r«Si:ia-C*>5. 
[010] *»(D»*£t&03i-5fc*©*StB|-C*> 

[W*©iwn 

10 1 : U^*/K 3 : flHW***, 4 : &U3fc^, 5 : 
U^/l^T 1 — S? N 6 : V h3fc¥3&. 7 : 3fc^ 

i?t^ 8 : 9 : ^ir-y K 10: ^-fey 

2/*, 11-1 : *iry l-flBi&ge, 11-2: ^iry 
h&«fi&iti$M* N 11-3:^K, 11-4: MtH 
a^K, 1 2 : ^✓s^ l 3 : XY^f-v>> 

1 4 : JStij^-r— v 5 , 1 5 : U— \f=F»H. 1 6 : ^flS 
5 9—, 1 7 : Wf$M3\ 1 8 : iB*th 1 9 : jfi&ffn 
>hP-7, 2 0 : ffimtf^-y*. 2 1 : 7-f^ s 2 

2 : jg^ifc&Dlgiga, 2 3 : jRflc, 2 4 : K^tKV^", 
20 2 5, 8 0 7 :/<;U^ 2 6 : 2 7 : EE^fh 2 

8 ^j^n;* hs/7J, 2 9 : ^j^n^a^V h\ 3 0 : £ 
^Vta{£fi&:i6Se!im, 3 1, 3 5 : jjlzy bffiliis^ 
h\ 3 2: TJ-fey V^—Ub V, 3 3 : 3 4 : 

!?i^a^y K, 3 6: ^1X7— >a V, 38 : a 
>K, 6 0 1: -7^n^-^ 612, 903: 

5, h^W*. 6 3 1: HSi« > 8 0 1: fgffi^ 1 — 
8 0 3: ®*f*ai^S^ 8 0 5: =>^j7 9 0 
1 : #ir y K. 
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